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[0 112] ^fc. ^m.^<Di^A^ik<Dr:=.-M^m^m 

[mil *«p.gcD*i£0ij{ci5»'&SPOff^^xS^^i- 

[EI 3] ^^^<Dm^^^mmj:m^7r^irmmmx^;h^o 
[04] «e3t5<7)ffMXflTM^J56;Lfc^-&gR{C:JbNt^^«f6 
^ ^5- * Sr ^ -t* 0 ^ o 

[0 6] ;*:^?«<O^MeiJ{Cj:5?i^^XgfC:i^ftaig-^g|5 
r- fc ^ o 

[0 7] -r:^>^^A^#t. -r:^:/aA«g$;oga^Sr^ 
[0 8] ;*:^iqo^J£CTJCj:^?f^^XigT'f^^Lfc^g-^ 
[0 9] T:^-^U^mtm'^U(r>iy'-ht&m(Omm^7r^ 

[0101 r^— /u?ast---r tf^^T^^ ;^c?>5r— >• 

[011] a-^Om^yl.^^tT'JF^^Lfcg^^lF&t^^lffffi 

[01 2] *^P^O»tS0iJ{::J:5CMOSi^^ff|ga(D 
f^^Xg§r.i^"riSfffi0T-*>5o 
[013] *:^Pq<O^ffi0iJ{Ci:6CMOS^^tJ:3Sg(O 

[014] ^^m(ommmKx^cMos^^t^mm<o 

<^^Xg§r^i-|ffffi0-Cfcac 

[02] 
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[0 15) ^^m(Dmt&m\z.^^cMos^mw^mm<o 
[016] :^^m(ommm\cx:bcMos^mi^mm<o 
[017] :^^m(Dm^m\^x^cMos^mi^mm(D 

[f?-^oittwl 

1 . . . pm'>^^i^m. 2 • • • ^mt4(-^4-L.?'^v^>f 

3 - • -^^5^0®®. 4 . . . aXc^m. 5 • • 

10 ^ ^mtt$r#-^^5^:t>. 6 • • '^:t>i&Am. 7 

• • • ^r^VttA^c^lEEffi (pnlt^) . 8 • • 
4^tet5:^. 1 1 • • • S i StS, 12a, 1 2 b • • • 
:7 >r K^^bM. 1 3 • • '>!f—hmitm. 14 • • 

• #*£a^0S i 1 5 • • • WS im. 1 6 • • • 

K:^-<-1^. 1 7 a . 1 7 b . • • :^^4^S£i5rS, i 8 

• • ' mr^^K&mm. i 9 • • -ie^. 20 • • 'y< yi^ 

>3 10 1- • • S^g. 10 2- • • S i O 

103---SiN, 110 - pM!J^ni 
/V-, 10 7, 1 1 1 • • • nMl>^/^s 2 0 1- • • S 
20 i O2 2 O 2 • • • S i 2 O 6 • • • 

--/V K^-fL^^ 208---SiO2^. 303 - 
#3i£H^S i 3 0 4- • - WS 3 0 5- • ' y 

^ httffi> 407--'SiO2W, 408--- l^^f 

if . 6 0 1- • • mr^mmm. e 0 2 - • • ie 

6 0 3 • • • ^N^/i/^— 10 5, 10 
8, 204, 301, 401, 405, 501, 50 
5 , 5 0 8- • • ^ :^>', 104, 203, 404, 5 
0 4, 5 0 7 • • • l/C/;^ h-^;^^J^, 106, 109, 

2 0 5, 3 0 2, 4 0 2, 4 0 3, 4 0 6, 5 0 2, 5 
30 0 3 , 5 0 6 , 5 0 9 - ••-r :^>'i^AJl. 2 0 7 • • 

[06] 

[A) T--JUg!l . (B) T^-m 
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[0 0 9 7] ifcJCRTA^MSrfflV^T. S^?r 8 5 0^ 
^-ei OtJ?-C#g.L. 8 5 O^CT'l 0#t¥:l$-r5o w<0 
T^-yHfaSJciJ:"?. ^ffeSSS 0 2. 5 0 3d:|fJfeH°B 
ILL. ^r^t-viiASo 0 6. 5 0 90:FM4^«fg14fb^ 

^^fcSiJi^{+T-ilgE LT*5 r o T t i U ^ t . W^ihit T 

[ 0 0 9 8 ] HI 1 7 (T) J: 5 t-^ &m±WiZim 

ioonm(7)PSG^ (:7 :,^ v' y h :;tf ^ 

^^1?^ 6 O 0 n mOB P S (tJ^ n >':7 ;^ ;^ :7 ;^ 

[0 0 9 9] rcofg. 1 0 5 0°C^T- 1 Of>T'#?^L. 

1 0 5 o^.T-1 o^'mi^-r5«\itOf^&n9o y--;^/K 

Mx«6 o o°CJ[^Tcoia*T'iim-t-^o 
[0 10 0] :ico^, u-:^;^ h^^Sic^tn L. 

[0 10 1] y >>>'^{-X. W 

S i ^cO^<y T;^ ^/l-^^/f:*^5 0 n mJF^^*f-5o ^^"^ 

x::ows i^JiicA 1 - s i - cuc^am^J: t)?'^^ 
A 1 ^^m^:^^< y^V :y^^mx-^(^ 8 0 0 n niSSff^j* 

[0 10 2] h?r*^itTL. S^t. ^It 

J: 19 ^< ^ - > W-r 5 >- >^ h ^ ^ ^ ^ B 

\VS i il^ A I -^^g^^r^ry^v^'L. HI 1 7 (U) Jc 

[0 10 3] se;-. n 1 7 (V) ;iT^-r-i atg 
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— v-a^Wri. :7*^X-^CVDS{C:J: I9#5 O 0 nm(D 
[0104] Sffi^ffiJci/^;^;^ h Sr^^b. iS3t. 

[0 10 5] 7K*#H^T*4 O 0°C3 O ^J^SS 

[0 10 6] J[:;l_h. -JSc?^CMOS^^(^^g(?5f^^X 
20 aA{cfflv^5-r:^:/aJi. JilEL^cS i i^^lcLmM-G 

/c. i^J^f^'Ge. C. N. CK Ne, A r -^O^T 

[0 10 7] ^7t. mmitn^<o4 ^>'&?s.\z.m\^^^^ 

:^:ymit. JilELfcB* . BF2% P" J^^tct, a 
[0 10 8] $e>{c:. ^t£CTT'{i^|5fi>^^t4ft:^oJ:t>*^N 

[0 10 9] ^rXii. n^^Jt-yl^MOS h^^^v^;:^^ 
<t p^-r^vU-MOS h ^>'v^^:$^ ^-aif CMO S I 

40 v>';^^<o;^^Sr^trPMOS i c^(Oi£;fflfigM-rfe;5 

[0 110] u±mimm\^r^-Dx^mm^mmi^tci!)K 
:^^m\^:inh\^mm^ri^h(ox}iiti:\^\ « 

[0111] 

50 a^co?FM;0~-Tijwgi:^cC5- 




13 



0 2^^y^^ tl^Xmrnt^n^K m$^4 O O nm<D 

^4S±ffi§rSl>'llft®^fk:i-^:ii:l^<ti9. 15^9. 5nm 
COS i O2 ^2 0 8 ^mj^^'t^o 

[0 0 84] ^\z, mi 4 (I ) tc.^-r ± 5 >t>- 

M^MEE 1 5 K e V, K— 1. 5X10 ions 

[0085] 1314 (J) {ZTjk'tX 0 fC, ^^g^ffi^^ 
{c^^h^bS i ^3 0 3$r®EECVDyfeXJ¥$S^l 5 0 n 
mff^^L> rtO^^fsS i)^3 0 3»p[CP m) S-KJS 
«T-K-:7*-f5o El 14 (K) \z.7rz^X,b\^. 

#S;gH^S i ^3 0 3±{Cl/i:;9^^^1] 1 5 0 n mCOWS i ^3 

[0 0 8 6] ws i M±{-i/v^;^ h§r^*L. gf^t. m 

-rK®3d3. 3 0 4 §riltR6t);c:::i^:y^>':^*t-5o 

fi. iai4 (L) {c:^-rJ:9{-. :7 ^ — K^fbJKXM 

[0 0 8 7] >$r^- hm<^3 0 5. :7 ^ — /l^ mft:^ 2 0 
6$:^;^>^£A'^;^i5^ t LT. S1g^ffi{-AD5*mEE8 0 
Ke V, K— Xl:4. OXlO'^^ions/cm^. ?i 
A:ftS4 5«0^#-CP* ^^>4 0 10-Y:^>'aAe: 
tT9oiai5 (M) Ci^-f J: pS^^^yi-110. 

S4 0 2. :Jb^J;t>'4 0 3ds?g^$nSo 
[0 0 8 8] Ells (N) {C^fi^fC, Stg^ffiJ-^- 

h^§r?f^^L> S.f^icJ;D pM^^/t-l 10 

§r|g^^:^>'aA'^:^^ 4 0 4 §rff$^i-5o ::c7:>i/i^;^ 

V-^:^^ 4 0 4^-^:^^ hLX. *DjS«;BE6 5 K e V, 
K— Xfi2. 5X10"ions/cm= (D^fl^T'BF 

2 * 4 0 5<?:)^::t>'tiA^fT9o n§l^^^^^(501^vSV^^ 
JgciCBF^ * >r:?t->^£A^4 0 6;6^JF^^^tt;5o BF^ 
" COftAM^^4 0 6T-{^. Bm&(Dlif)*^Vm&^^^< 

[0 0 8 9] ^{cBFc ?r?5t4ft-r5^fcRTA^E^ 
ffl^^T. 1 1 0 o^c^xi of>-x#rat. lO&fa^^ico 

-Y :^>aEA® 4 0 2 . 4 0 6 (:t. LDD (Lightly dope 
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d drain ) ^^^ff^jsgi"^, 
[0090] Ejl5 (O) i^l.^-f «t ^ fc, T E O S (x 

h^ni h:^^^^/^:^) &fflV^fc®lEC VD&(CT. 1?^ 
1^2 0 0 n m(DS i O2 J^4 0 7 $rS^gik® {Cjf^jsSci" 

5o ^c^f^x R I E (reactive ion etching) Srfflt'^ 

Eii5 (P) iCTj^-fJ: ^--VMM^ 0 scorn 
m.(OW^,s i O2 -S«4 0 8§rSSt-o -COS i O2 
4 0 8 fi. —m^'^^ K;^-<— L < til^>r K^7;^— 

10 [0 0 9 1] &{:i|ftPAi"'5p5'^>^vi'h^>v^;:^i$^, 
n 'f-^ h ^ >i>';^ ^ CO y — K W >f^^^m 

nm-r^jimxh^o 

[0 0 9 2] ^-r. mi 6 (Q) {c^-TJ:^}-. — 

?yy Ym\L^ 2o^h^—v mm 305 ^^xy^^(o^^ y 

:?^-^~i^4 1 1 ^-Y;tviiA'^;^^ i: LT. ^gmi*}-^ 
^L?iV^S i -l';d->'5 0 1^0-r^^^^iA^^T5o -(O 
XSti. ^M4^>^':;a->-aAM^$r^^B^B»^t:t-^^{c^Tic> 
mxA-l. JbQjg^EEe 0 K e V, K— 1 . OX 
20 1 0 i o n s / c m= , SA:fta 7 SCO^ ^^ftA^ 
{4^Srfflv^5i:. ^ffi;6^bO. i i // mcT^gil^co, 
-r;?f->i^Ag5 0 2. 5 0 3^i#^r.i:;65X'#;5o 
[0 0 9 3l^Sfc{C. [ill 6 (R) WSi'^ 

OU-i/;^ h-^;^^ 5 0 4Sr-Y:^Vi£A-^^i5^ i: ^« 
tt?rf-+^i-^>l'::?|->Tfe5BF2 *^ >r::^->'5 O 5 O-f ;^ 

[0 0 9 4] ^t^^mmM&S 0 K e V, Xa2. 
30 0X10^^ ions/cm^, j£AAS 7 O-T 

A^4i^^i>-^v^^ mo. 1 fim(Dm^(D-f yt>'mA 
0 6:dm^^n^o ^(D-{ :t>-&xm 5 0 ei-^^K 

fl^^L/c^^H^eM-f ^^^l^ASo 0 2 <t 19 ?^<?f$^^tLT 
[0 0 9 5] r.rxti. ^A^^7|£X^.:^X^iALfc 

40 fiSt-5^^>'ttAm^{-ov^T^i. Ej^§r^''P&LTV^ 
[0 0 9 6] m^X^ mi 6 (S) {^l-^-Ti 

1 1 ^ h^j??.^ 5 0 7 ^?f^^-r5o 

h'^;^.^ 5 0 7 Sr-f ^vi^A-^;^^ t LT. 2^1; 
14^fi'^-ra-^:t>'T'fo5 P^ ^:t> 5 0 S(D-f:^>m 
A?rfT 0 c ::^>.flDjgfl;iE 1 0 K e V , Xfi I . 0 

X 1 0^^ i on s/cm= CO-Y r^>1iA^(4^^ 1> o «/^^ 
Si^O. 1 /i m(Ogg$0C)^>^>^^A^ 5 0 9;6^^ff:J.fi£$ 
50 yl->7iA@ 5 0 9 n9t\zmff^ Lfc$^^BU^ 5 0 
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[0 0 6 9] 8 5 0**CT-r^— 7ber?Tofci^^{c:$ P>{C 
2\B}^(OT=^—/l-^^^fCo 1 0 5 0*t:T'2|HlSOT^ 
— yV-^r^Tofc^^. *3<tU«l 1 0 0°CT-2lHl@<Or:=^— 

y^$'^Toyc1^'g'0»fffiTEM^ft$rgll 1 (c).-Si 10 
1 (D) {C^tL-?tb^LfCo -^rt:'>7='^;7'^D>5r>^v'3 

tS^SLTV-^^ w^?5^:t:>;6^5o 1 1 0 0 t:coi:inI S OT::^ 
[0070] f^. 100 0°CT' 1 [HlOr ri— /l^STfT-ofc 

m^(Dm'^(DmmTEM^M^mi 1 (e) {c^ufco 

mrnXm-t, 8 5 O^CX-T::^— yl-Lfcl^^icee-iT. tP 20 

L 5^ < L -c V ^5 <t 5 -efe o /Co 

[0 0 7 1] -<DX^\z,^ m^^mxi^^vfcm^x 

l/^fcm^l-:fc^V^Xt>. 8 5 0°C 1 0#(Or^— /l-T't^. 

n 5 w t x-M.?^± {.tcmrnxm ^m<}^^^^ c <»: i>^x 

[0 0 7 2] J|^±OSi£:^d^fc. :^-r-^r t:'>'7='>f 30 
[0 0 7 3] 6) h^>v^;^^^^^^6^0ii 

[0074] B;5^3X10^®a toms/cm^ 40 

^tifcpm(Om^iiL (10 0) OS i Slg^-iptii-^o 
1212 (A) ll^.^^kt-^t)S1gl 0 1(7) 

3 0 n mOfi:;9-o s i 0= 1^ 1 0 2 
igJECVD {{t^^t@ii@?£) ^fflv^TJf:^ 
1 4 0 n m<7) S i Nx M 1 0 3 ^JFM^-So 
[007o]|ili2 (B) ic^-TJ: 9 i-. S i N, ^ 1 
0 3±lci-i/'>^ h5r^:flJL. ffTfe^aft-r^ :i t J: 
v'>^ h-^;^^ 10 4 ^ffMt*^c ^ouv>'>^ h-^;^^ i 

0 4 ^:3i^^>^^-e::^ >:7 i t. S Fe t H e C0?g^;^\x 
?r:3i :y5^>^':^';7. i: L/C K^-r ^ i/5^>^'Sriti'\ s i 50 



[0 0 7 6] l/ix:^ h-^;^i5' 1 04 i:^(DT<?^S i 
^1 0 3 ^-=5'^i5' t LT. :^>jD3gfl;j[£ 1 0 0 K e 
V, K— XSl. 5 X 1 0^^ i o n s/cm^' <^^#T- 
:^>-l O 5(7)>f :^>ffiA$rff 9o S i Oz J^l 0 
2(DTI-P^O^^>aAg 1 0 6;65fl^^$;J^5^ ^<7)^ 
Ui^:^ 10 4 f^ifi^^-f 5o 

[0 0 7 7]«fc{c. 11112 (C) Jc^TT-TJ: 5tc. 
#ia^4^T'l 1 0 0*t:T-2 0 0 5>O?Ri«i^^fTV\ >( :^ 

^MiClit) S i N, ^1 0 3;554gJ«$ttTV^^j!V>S«^ 

^g^ft^n. I^V^LOCOSSSik^l O 2 a 
^$^^5o w(7>^. S i ^1 0 3^5:31 

[0 0 7 8] >f T^VjDjSmEE 3 0 K e V, K— XS 1 - 
5X10 ions/cm^ (O^^X\ 1 O 

m±(Om^^'LOCOSmitmi 02a StB^ >l'^>'365;g; 

ilL^iv^i ^{cjgjR^nri^^^o »v^gg^t:)al o 2<7>T 

[ 0 0 7 9 ] |£l 1 2 (D) {ii^^J: 5 l-s 115 0^. 
2 4 0 5>cDiAija^^tTV\ ^:^iy^Km 10 9 ^Stt^ft 

L. ^^\^^mm^v'7>(^^i^'L^ pM^^/i-iio 

^?#5o r.cOBtnSl>^^l-l 0 7 4'<7)P e?ic||?i&t5: 

nM^^/n 1 i§rJF^^i-5o wOt^. Stg^ffiOT) 

Si 02^1 0 2, 1 0 2 a ^3iiy^>':^^*g^*-r^o 

[00 8 01 013 (E) {c^-r J: 9 *> e>:ti6TfS\ 
J: ^^ESDifcj?;^^ l 5 n m^ftco S i ^ 2 

0 1 Srff^^L. -e^^-hf^lMJECVD^feT. 140nm^ 
aOl^^^COS i ^2 0 2 Srff^^-r^o 1^. I^^L^c^ 
V^:d^ pli!>ac/wi 1 0 nM!>^>^H 1 1 

V^/cLOCOS®?ft:^l 0 2<7^?a@^X'fe'5gil;i5#^E-r 

[ 0 0 8 1 ] El 1 3 (F) \Z.7r^'ri: ^ {C. S i JK2 

i^i^;^ h-^^^ 2 0 3?r?f^^-r^o i^v^^ 

[0 0 8 2] U 1 3 (G) IZTjk-rX l/fx^ b-^^ 

iJ' 2 0 3 <b-T:C0T<7)S i M2 0 2 ^^:^>1^A'^;^ 
iJ^tcLT. -r;?f">*P3S^ffi3 OKe V, K— Xg4 . 5 
XIO^^ ions/cm- (0^<4^T-B^ ^:^>'2 O 4 (D 
^ :t>i&X^'ilOo ^A $ ixfc B }5 g| itl LTV^ a ^ft^ 

pS^^^'H 1 0 JcaA^nfcBfi. -r^>^iAffi 
2 0 5 %ff^pfe-t-5o 7^>^iAffl-^:^^5'}cffl^/^ 

fcu v-;^ h-^T'.i^^ 2 0 3 ?rl^^'^5. 

[0 O 8 3] Hi 3 (H) iC^-rJ: -3;::. S i N.. Ig| 2 
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10 0 5 5] m-'x. -Y 3^>'^?DJgmm*5 2 o k e v, 

K— IXlO^^i ons/cm', z^-^'ffi 

fco :i«>^v RTASgg<^ffl^^T. #|S^t>T% 1 
0#-C-8 5 OK^T-#?£L. -^co** 1 0#{m-^5^ 

[0 0 5 6] IDStt, rCiJ; 5f-LTi'^^Lfc«-^<?5^ 
SIMS (2«^-i';d-:/«»^W!t) Srfflv^ 

[00 5 7] Vim(o:f3mx^^\^tcm'^<o^^<ti!i-(:i-:y 
^1fi^^-tm4 kti:mLxm^A^^J:i:oi^s *lliS0i]O 
Sl^0fig:^rttt. m'AmWi^m>^Xi03m&oi:ii^mx^ i> 

[0 0 5 8] tii^teticfi. mz.7-~ji''P\z.t^^mxm 

m\^mwLx^mwim-t^n-^^nt:.tii\,--ik. tiiitt 

[00 5 9] ^U4»(C^^!^i^^d5Si;t5c L -C a / c 

[0060] roi^lc. ^mi4#4-^^i^©i>:ffi;eiS#^ 
#^^Be^&S)SB^B{kLfc»lF^^i-5«g^cPfei4. p nig 

[006 1] mm^^^(r>ii^^iKmff:>^m^^n-r^^ 

[0 0 6 2] 5 ) ti^-^^BcO ^ Pi^^ ^. ^ :j3n^i-r ^ T n - 



(6) ' i|#B32|l8 - 1 4 8 4 2 4 
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^ ^ L ^.^ 1/ ^-r :^ V i i>'^mi4 ^ {^--^-r i ^ ^ 

^feOiltJT'fe^o #N^B.«^bf^^O-f ;^>'aAX^T't:i. 
^ 6 0 K e V, K— Xfi 1 X 1 0 " i on 

s / c . ::?^>'iiA:^a 7 ^(0^\^X- S i ^ ;^->' 
aA^^To7to 2»mtt^{t^f >5>F^4^co><;^->7iAX 
10 fiT-ti> ^ :^>'*D3ifl;EE 1 0 K e V. Xft 1 x i 0 
^^i on s/cm=^ . >r:^>ftA*ft7S(D*#X-P* 
-<::t>^iASr^Toyco -f:^>iiA{g:. S®^T^— 

B^i^fflL. f>^^raai-i 0#T'#?aL. F>^^?a*Sri 
0 5 ^#T-n o /Co 

[0 0 64] ^-r. r^-/U?^*t Ig'&gBOlgfitO^^^ 
20 ::^#<{g:TLfcm> 9 0 0°C#ac^Ti^fc^ «5 L /<^ 

[0 0 6 5] ^SfctC, -^rt'>T-V>^t3>5r — >>3 :^tT.^ 

•To 1^l4t:iT:=i— yi-r^a. 1 0 )u m (BIS 1 /i m 

30 S-^-To T^— /Ha*;5S8 5 0*C$'^;?:5fcfct);6^6>->^ 
r t'^^T'^^ci^— v-a >^tl^*L. 9 0 0''CJ!^±(^ig. 

[0 0 6 6] _biS2oo^m;d^b. ^&mm^wm^Bit 

40 — >'0^^$rJrp;i^r— '~yWaS^i> 6 0 0 — 85 
0 '^^C iS IS T 5 ^ V > X. ^ o 

[0 0 6 7] Ell T--/^|Cj:5SSgB^B>fk<?>1t^- 

5r^-rTEM^K-Cfc^o Ell 1 (A) {i. 

-^L^^VNS ^:^>'COi^A^fTt^StS^®S^#H^BK 

50 [0 0 6 8] (Hi 1 (B) ±m(rj^id^[zm^s o 0 




(5) 



10 0 3 9] 4)mi^^^^i(m^^i^mttm^'Hm 
[0 0 4 0] rco^^S3e^/^.T-7)^i^i:®iS{;i#^L. 

[0 0 4 1] igiiffimSr»$iJi-5^<7)fr^/jr:7'n'fe;^^ 
eXTi^^^-r^o ^S^^:7^nir;^ti, lEli-C^i-sxg 

[0 0 4 2] lai (A) {c^-rj:9i-s ^mi4t;i^#L 

[0 0 4 3] (B) {:i.^-t-J: ^{^l^acOJgmttS-M 

aA^M4^cD}ea;&sa(^^a^Bos*t<o^miio^M4^s 

-r:^viiA^<tSr3HR-r^o 
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(57) Abstract: 

PURPOSE; To form a junction having excellent electric 
characteristics with high controllability by ion 
implanting so that impurity distribution is retained in 
an amorphous layer, and heating a crystalline region to 
activate the impurity to form a second conductivity type 
region in the amorphous layer region. 

CONSTITUTION: Ions (impurity ions) 5 for imparting 
desired conductivity are implanted. The position where 
the concentration of the implanted impurity at this time 
becomes the same as the impurity concentration of the 
opposite conductivity type of a matrix crystal 
corresponds to the position of a p-n junction 7. The 
depth from the surface to this position is the 
distribution depth Da of the impurity. The ion 
implanting conditions are so selected that the depth D1 
is shallower than the boundary 4 of the crystalline 
layer. Thus, the impurity is existed only in the 
amorphous layer immediately after the impurity ions are 
implanted, and is not substantially existed in the 
crystalline layer thereunder. 
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